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INTRODUCTION

The Puget Sound region is a seismically active area with hundreds
of earthquakes occurring each year. Most of the earthquakes are so small
that they can be detected only by the sensitive seismographs operated by
the University of Washington (Crosson, 1974, 1975). Unfortunately not
all have been small. §everal damaging earthquakes have hit the area in
historic time, but little is known about the geologic structures
responsible for generating these earthquakes. Knowledge of the
causative structures is fundamental to an adequaté evaluation of the

earthquake risks for the Puget Sound region.

Earthquakes are caused when stresses in the earth's crust are
released by sudden movement along faults (see Explanation). This
map is a compilation of known and inferred faults, and deformed
deposits of Quaternary age (see geologic time relationships in
figure 3). Most of the faults shown here are the result of tectonic
forces that were active millions of years ago during early and middle
Tertiary time and may not be related to the tectonic forces responsible
for the current seismicity. The map shows what is known about the age of
movement, but few of the faults have been studied in sufficient detail to
establish whether they have been active or inactive in late Tertiary or
Quaternary time. In addition, many of the earthquakes recorded in the
Puget Sound region originated at depths of 40 to 60 kilometers and may
not be related to structures exposed at the present land surface. Detailed
geophysical and subsurface geologic studies may be required to discover the

causative structures for these deep-focus earthquakes. However, evidence



of faulting is insufficient by itself to assess earthquake damage
potential becauée much damage occuré at a considerable distance from
the fault-movement source, where earthquake intensity is related to
local subsurface conditions or building construction rather than to
proximity to the source.

Therefore, although the map is intended to assist planners,
engineers, utility companies, public works agencies, and<others concerned
with land use, its major purpose is to provide a basis for the design of
further detailed geologic and geophysical studies to understand better
the structures responsible for generating earthquakes in the Puget Sound
region.

The faults and other tectonic features shown on this map are compiled
from previous work or were discovered or inferred through reconnaissance
field studies and analysis of geophysical data consisting of aeromagnetic
and gravity anomalies and high-resolution seismic profiles. The locations
of the principal sources of information on bedrﬁck structures are shown on
figure 1, but in some instances modifications and additions have been made
by the ‘author. Faults are classified as to type of displacement and maximum
age of the most recent movement. In addition, for the few faults that have
been studied in detail, a minimum age of the most recent movement is also
given. The location of deformed Quaternary deposits, including large-scale
deformation such as faulting, folding, and tilting, are shown on the map
and described in table 1. Only deformation which is considered to Se of
possible tectonic origin is shown. Soft-sediment aeformation that could
best be explained by glacial activity or features that appear to be related
to slope failure are not shown. It should be recoﬁgized, however, that the
forces resulting from the thick ice (up to 1.7 km) that overrode the Puget

- " Sound Lowland several times during the Pleistocene epoch could have formed
o ) :



structures not readily distinguishable from those formed by tectonic
deformation, and many of the deformed Quaternary deposits shown here may,

in fact, owe their origin to causes other than tectonic activity.

Major structures inferred from interpretation of linear anomalies
disclosed on gravity and aeromagnetic surveys are shown on the tectonic
map and on figure 2. Those structures are described in table 2.
Geophysical anomalies, -however, may owe their origin to geologic
processes other than faulting. Gravity anomalies result from juxtaposing
rocks of differing dens{ty and thickness and magnetic anomalies result
from juxtaposing rocks of different magnetic susceptibility. Such
relationships, although commonly formed by faulting, can also be
formed by steep folding or nontectonic means such as abrupt changes of
lithologic facies (rock composition).

While the location of structures resulting from Cenozoic tectonic
activity is the overall purpose of this map, older structures are
also shown where mapped in the pre-Tertiaty terranes of the San Juan
Islands and the Northern Cascade Range.

Map users should keep in mind that fault lines on a map of
this scale are not precisely located and should be used only as a

guide for more detailed work in the field.
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Figure 1.--Index of principal sources of bedrock structures
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Figure 3.

SYMBOLS FOR AGE OF FAULTING

Maximum age of fault -
latest movement on fault
is no older than age
indicated by symbol;

Geologic time

Ages in years
before present

Minimum age of fault -

latest movement on fault

is no younger than age
indicated by symbol;

MESO-

determined by age of most| (B.P.) determined by age of
recent geologic unit oldest geologic unit not
broken by fault. broken by fault.
- Holocene
10,000 B.P.
> U
! & § | Post-Fraser ,
£le glaciation
ols
&Hiwm
|
= 33 Pre-Fraser
! S | glaciation ,
= »,000,000 B.P.
- 5]
Pliocene
, r Miocene ,
o26,000,000 B.P.
g Oligocene
L 4 & Eocene - !
Paleocene
= 65,000,000 B.P.
S

®
O

Age certain

Age uncertain
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EXPLANATION

.
v ot

Fault
Fracture surface or zone along which the rocks on either side have moved
relative to one another; dotted where covered or inferred. U, relatively
upthrown side; D, relatively downthrown side. Arrows indicate horizontal
direction of relative movement. Square or circle shows how recently
movement occurred on fault (see Fig. 3 "SYMBOLS FOR AGE OF FAULTING").

A BB A A AL

Thrust fault
Inclined low angle fracture surface along which the rocks above the fracture
have moved upslope with respect to those beneath; dotted where covered or
inferred. Sawteeth on upper plate.

A

Inferred structure
Inferred from gravity, aeromagnetic or marine seismic studies. May represent
sharp fold or abrupt change in rock composition (1ithology) rather than fault.
U, relatively upthrown side; D, relatively downthrown side. Arrows indicate
horizontal direction of relative movement.

— —F—

Anticline Syncline
A folded rock structure, A folded rock structure,
convex upward. . concave upward.

®

Location of Quaternary deformation
Folds and faults, no older than Quaternary age. Number refers to Table 1.
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